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Was iD AYDRESSES PLANNING CONFERENCE ON COMPUTERS AND INTEGRATED CIRCUITS 
seijing JINGJI RIBAO in Chinese 16 Jun 83 pp 1-2 


{Speech by Wan Li [8001 6849] delivered at the Closing Ceremony of the National 
Electronic Computer and Integrated Circuit Planning Conference] 


(Text? Comrades: 


This meeting is over and I am required to say a few words. Since it appears 
tnat | must give a talk, I will add a few sentences. First are my views on 
this meeting; second is how to do a good job in implementing the plans. 


Remembering the opening day, I simply stated the importance of this meeting. 
Our country has to have many meetings each year; however, this meeting on the 
special problems of the national planning of electronic computers and inte- 
grated circuits is the first since the founding of the country. 


You comrades who are present understand better than I do that electronic com- 
outers and integrated circuits are a new technology, a brand new kind of pro- 
juction force. In some advanced countries, electronic industrial products have 
penetrated deep into the various areas and aspects of the national economy, 
culture and education, national defense build-up, and social life, becoming 
one of the important indicators weighing a nation’s economic and military 
stren igth. Recently Comrade Fang Yi [2455 3015] held talks with the Americans. 
Primarily because of the problem of national defense, they are afraid that we 
will become strong so key technological equipment transfers are not possible. 
In these areas we are too far behind--at least 10 or more years behind. We 
want to quadruple our plans. To realize the four modernizations we must devel- 
electronic computers and integrated circuits. If we fail to do this, the 
modernization program cannot be achieved. Today tie Capital Iron and Steel 
Company reported to you and I supported the company in its early application 
of electronic computers in the areas of production and management. Now they 
are doing tairly well in business management where they have advanced toward 
modernization, They have undergone a big change in appearance. It can be 
visualized that as a new production force, computers have caused a tremendous 
change throughout the world; thus, there are people who call this another indus- 
trial revolution. A Chinese American told me that as far as thinking and intel- 
ligence are concerned, the Chinese are by no means inferior. In the United 
States, there are many Chinese participating in the work on computers and 
large-scale integrated circuits. As a matter of fact, we have not started too 
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lve problems that have been exposed in the various arecs, increasing 
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, to the same 
working cut a national unified plan and developing «.ectronic computers 
-yracted circuits as soon as possible. For this reason, whether the de- 
made at this meetiny are correct or not, we will have a definite role 
development of the electronics industry, and we will i's» have a major 
yn our country’s four modernizations proyr.-. This meeting is not an 
discussion session, but one that gives the final verdict, a policy- 
meeting. It will become a milestone in the history of China's develop- 
computers and integrated circuits. We began the two guided missile 
3 in 1956 and the conditions are ‘tter now * an they were in the past. 
tition is that we have the country’s open poricies, and the other is 
nave gained numerous experiences. in addition, we have trained a 


sroup Of cadres. We must wory hard for the prosperity of the country. 


, 
; 


ied out and {ft will certainly be possible. 


1., 1 ar , ‘ -~ ‘¢ aal i , 
Ly due to ti iyniticance of this meeting, I therefore asked everyone 
the correct attitude about this meeting from the bezinning: Everyone 


les start to think, ponder over this seriously, draw on collective 
ind ab ,OTH al ; se fu] { '@ IS e Those Oo} You atten ,ing this meeting are 
forward fentific knowledge and prac- 


fit in a little bet- 


y renowned experts who put 


reality. Viewed from the entire process of this mee. ng, our comrades 
| show che sense of responsibility as masters and a high degree of 
,t consciousness, conscientiously and deliberately discussed the plans, 
ed many useful suggestions on the debate of the computer series mode] 


ruldee Wwe have not achieved a unanimous Opi’ jon, but this is a norma, 


\ preselected serles model type can be decided on. Should there 


»1¢ iati @ “a 
still be some defects, we can make corrections and improvements in practice 
intil perfection. Don't arzue endlessly, otnerwise time will slip away. This 
dolannin.s is not departmenta! or regional planning, but nationwide unified p!an- 
niny. We must view this from the situation as a whole to reflect our overa!] 
inte restse We must systematically plan and arrange for scientific research, 
pr t ‘* Tae: typi i . a Vile we Must it j ) lL ze tne f ITCES I vario is areas 

rding to their strengths s0 48 to bring various positive factors Iintc i] 
ylaye we must comprehensively consider our long-term directions, general pro- 
ZrAMS, uur short-term concrete objectives to define what we want to achieve 
witnin ) feCAr®r curing the event yo fe r Plan" 2.1% "bp int il ine {eal 2 Vie “we 
must particularly ef isizes ascertaining the major pro ects to be completed 
withi the next 3 years, grasping what's fisible, attainable, and identifiable, 
ind ind completing them tirst. I personally think, that the -“Planning 
“ep ret it ] ne » whi h wWeé a iVvV@ reseaf’&’c nec ind Gi ,CUSSEeGC re tn leading ZrOuUpSs 
ind whi Comrade Fang Yi and Lyu Dong [9712 2639] and comrades of other lead- 
ing groups all have agreed upon, and which was seri: usly discussed at this meete- 
ing, i tne product of the wisdom pooled from the massese For this reason, the 
farious major issues tnat were defined are basically correct and can be the 











Jf course, due to the limitations in the conditions of various areas, our plan- 
; ; _e4 r . 1 ; . 9 " “a (7 a. r + 7 ’ ; 7 YY 
ning is not yet periect; it is a rolling pl continuous revision 


and improvement. However, having a plan like this is different from not having 


one such as this. with comprehensive unified planning, the nation will ‘ave a 
clear and definite direction and common goal. From now or the coordination and 
unification in all aspects of practical work will have a realistic foundation 


14 j wees Tm. < Ena hac + : ar Ve, _ a ; ar 
eliable guarantees. This meeting has been properly and successfully con- 


ductec due to the collective wisdom drawn from the masses, whici has produced 
a nationwide unified plan. 


Cc 
attention to really implementiryzg our planning. 0O 
the planning is, it will only be a blank sheet of 


Ever since I started this project, acting im accordance with Comrade Ziyang'’s 


; 
(4793 7122! request, one outstanding impression is that in the past the work 


in this area has not been done well. It is mainly described in a word as 
“scatterec."' Our understanding was not sufficiently unified; out forces were 


not suificiently centralized; coordination among departments was inadequate; 
and guiding principles and policies were not clearly defined. Therefore, this 
time planning is the basic starting point for remedying this "scattering." 

The plan that we have formulated is one that strives hard for a centralized 
force, stresses the main points, and is a plan that selects and supports the 
excellent featurre>. To thoroughly implement this plan, it is also necessary 

to centralize and unify ideas and steadfast!y adhere to this basic principle. 


Old China was called the East Asian sick man, a pan of loose sand, and the 
jeminute Fervor by foreigners. Now the East Asian sick man is no longer sick. 
Juring the Asian Games, we won the most championships and are now the East 
Asian strony man. As for the 5-minute Fervor, we won'c have it for 5 minutes; 
l for 15 years and see what happens. As for being called a pan 
loose sand, this time we are organized; unity is strength. We relied on 


this in launching the two guided missiles and one satellite. It makes it 
easier to solve the problem of being loose and doing things properly if we 
are unitc’? aad centralized. 


any is it necessary to especially stress centralization aiid unification? Be- 


busSe mputer., and integrated circuits are a new technology and a new industry 
where capital funds and technologies are highly concentrated. Large amounts 

f manpower, m terials, and financial resources are required before they can be 
achieved. Some advinced countries have strong technological forces, where one 
investment alone would run up to several billions or even tens of billions of 
U.S. dollars « year. wr country is large, has a large population and has a 
poor foundation to begin with. It is impossible for us to do likewise. It is 
possible for us to achieve several big projects only by fully developing the 


superiority of a socialist planned -conomy, carrying out nationwide unified 

plans, centralizing the utilization of our limited manpower material, and finan- 
ial resources. Recently the State Council held several meetings to discuss 

the problems of centraJizing our forces in carrying out the key construction 


projects. Electronic computers and integrated circuits were listed by the 
central authority as one of the national key projects. Therefore, we must 


stress centralization and untfication to prevent reckless developments. 
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ormulated by various units must be linked up with the nationwide unified 
, P arerar rn - ’ ‘rr eo a + - é => nA ~te¢ | é | 
Z, S1NOrten tne SatC.etront, anc tcransrer some rces anc apsta! inc 
r ymapletion of the state rey projects. Presentiy some localities have 
‘ and, Dut do not tazve int sonsiceration the state plans, do not heed 
s call and nh their own way. This is wrong. I 42. solemnly announc- 
e that ..S supported by the state on a priority ba.is must centralize 
ction of their financial and materia! resources in solving scientific ree 
anc key procuction problems. They must not leive their assignments and 
their work specified in the plan and seize t*e chance *o establish their 
tem and set up new “large and complete” anc "small but complete” enter- 
Those units that are not supported by the state ona priority basis 
perly play their own roles under the unified planning of the department 
ge of the work, and they must not ; neir own way which would duplicate 
nd extend the projects contrary t. tne plarn«' ones. They must not 
sp all over the place rushing neac\eon into -ussive actions simply be- 
e mentioned the need to speec up deveiopment. Those units with poor 
ons anc those with n yrosnects for development must be eliminated. 
ild be closed or merved with other plants. As for those with potential 
for their products, such as microcomputers, the plant arranzements are 
ien® anc t irily suicable. Further research and adjustments 
9 CaArTita -_ 
rent phenomenon of “scattering” is very difficult to centralize and 
These are probiems of ideology. 
more important is the problem oi organization systems. If organiza- 
sve thei wn systems to view problems from their own angles, it will 
icult te unify their intentions. This kind of system causes arguments 
fort nd it must be changed. Without reformation, national guiding 
,@s§ and 2'-atS will ve Gifficuit tc Carry out ind put into effect. 
tional things will not be done without reitormati and there wili be 
tion and scattering. You jostle me and I°11 jostle you. The situations 
¢ficie: in i waste will not really be overcome. Without reformae- 
‘ mate financial and material resources of the country cannot be put 
r best +, the vast numbers of technical personnel and staff and werk- 
C i ed e re s41CS i » ¢ tne éenerg* inG t ime t icy Spf nt. without 
tne fluctuat: pituation of scientitic research and production at 
vi} “ ficy to chanze. kven if we have plans that will gore 
eve r undertacings, it wi ye Gifficuic to put them all inte 
it if \, sat the reformation, we must have a tight hold on the 
artS, Su iS ac naving its own systeu by which each carve: od . 
r nc eacn carries out his own policy. Through reformation we must 
J@ 4 t up the links between 5s fentifi researcn, 9roduction, apy i{- 
servi und alified personnel training. Departments and areas ne 
~ 4 rat i I r ré tnei’f w TK» one TAtCe with one anotine rr mG 
rdinate wit thers in thelr work. Wwe must not only have a common 
“anazement syste. which brings the enthusiasm of various de- 
t ind a s into full pilav. This a major problem and an important 
pect roni mputers and integrated circuits are developing industries; 
7€ sé ore ittematical? nd ( rdination. Of cuurse, thi 
t pay that factories wi e transferred to certain departments, t 
ement will be primarily based on unified planning. Everyone mus’? 
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MWe ‘ sie ~~ ed "le at ler wri} [Ss ive re OTIS 
the key as nent r the 7 rtin Nits, they must ywordinate with 
ee ELV. Tisdte ing work wit Taf tart i ind, zvyignt i’ / ids 
ete tne «e i aynments weli, a’ strive r improvements together. 
tace int ac int ne whole suntr-* imag tase t id of lve sarty'’s 

ingiins problems; never nave sectaria 548, 4nG prove fom Lie 
View ot ie! » OW CGepartaent 4 1°. l, i it j MJatlaye 4 
af ati i wri » we ;OU r é t Mir mm work even Lo 
t o sfter ] eS. Comrade f ° ational lelense Scient j 
4 Mave indi« , ft i > | ; iS Jt 4 aGVvANLALS f China's 
tec circuit ind electro’ ic « mputers development projects. for the sale 
em re,ormat i ing pr ti ot the onstruction ihe four moderniza- 

, must apleteiy ‘ tate unified planuling, and we must resolute] 

t general interest in transferring personnel, facturies, and reseurct 
ine Liberat Aray's mmmunist style of taking care of the whole itu- 
worthwhil. fr ail of ; to learn from, and every department and iocal- 

sid learn {rom them. What we mean voy transfer is In the sense that some 
» Will actually mean lending. he ownership will not chanve, rather 
tion ,? + be ordinated, ine idea is not to relocate or transfer 

if e {io wMeiense Scientitic Work Commission to certain departe- 
( f ‘ Jnany Zhenhuan [1728 720 140%} and Zhang Alping [1724 1947 
lxed to wu sbout cho a spirit.) ihis is precisely the spirit they 
to foliow | dof thinys.e Jj wiil repeat it again, tiuis is the kind 
it we had {[r : ing two vuiced mis lle , ANG one satellite. AS long 
» adva re ip develoy;ment, manpower and materials should be trans- 
re! ited irst. EVeryone hould follow this prac tice. (Comrade 
interrupted: "Personnel, finance, and material snhouid all be given 
m1 lj Ce) ee must a1! tur?’ me fe yr eet light! 
La it to effect che planning, we must grasp firmly and apply 
yrobiem. There are countries i the world, such as Australia and 
€, that do f manufacture computers or Integrated circults, but they 

Ze a i doat » ind they have reaped great benefits. Countries, such as 
‘ tat » J in and Soviet Union, both manufacture and apply computers 

et ed roults. These two factor he! each other move ahead and pro- 

im aly ‘tat no counter would mMiy spend great amounts fot more 
ts esearch and production without enphasizing the economle 
t i) B. alle if w 1:G ‘ve I | i » Co } be (fomnputers afre a new 
r ° ' is wie they ire ee] are can they pro luce econonmi: mG 

: ‘ ) 1 aily c .i6 iting the deve pment if the national 

° j planning Int ‘ rect, we m t tirst be concerned about 
° tion int Tiect i") itting tne fs ect on economic 
. runt of other aspects of work should rev lve around application, 

7+ I / y) ume mroduction ff comnuters,. [lf foes not matter if it is 
eet roiihne fourth generation, the purpose is to equip various 
the national economy, our armed forces. and defense industries 
ters. cot { the starting point ani the stopping over point 
ip other projects. Secause our country folluws the financial prace 
iivie Venue mG EK pert iiture, ‘hee »] mw ‘ t ings ilwavs pec ome 
r investments among various departments. The re appropriations they 
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STATUS OF INTEGRATED CIRCUIT F8ODUCTION OUT.INED 


Bel jing DIANZI KEXUE JISHU [ELECTRONIC SC LENCE AND " CHNOLOGY] in Chinese No 6, 


1943 j-) 

Article by Parts and Equipment Office, China Electrical Equipment and Materials 
Company: “Brief Introduction to ti ‘4CU% fn Domestic Integrated Circult 

. ‘ ? 


lext China de wd ite first integrated circuit in 1965 and for the past 
wert 7 ‘ mors J@ar, ther } ive yeen big improvements in tec hnologti« al leve] 


ind productive capacity. There are now a total of 24 nationally designated 


enterorise swroducing Integrated « ircevlts under the jurisdiction of the Elec- 
troni industry Ministry with a preduction capacity of round 40 million units 
Der wife There ave already nearly 1,900 varteties of gooas in 13 major cate- 

rile ‘ oroducts which the factories can supply in batches; preduct quality 
early improved and not only can category I] and II] goods be produced, 

it “Seven Specialties” and category I goods, white} re widely used in military 

rw nomic departments, can also be bat S produced. “specitally in 

_ cad ,or 6 year . omen t 17 integr steed ircults have deve Loped ind improved 
mspid in terms of both varieiy and quality and product costs and sale prices 
' sf ane? ‘ ATM Ge 

: ti integrated circult product situation In line with the 13 major 

ive r is as follows: 

° if if 

sft ha 1 lony history of domestic productions: output is large had 

sage jery Widespread. There are now tive series which are batch produced. 
1. CT19000 series. This series is completely identical to the SN74/56 stan- 
ipd series and from circuitry to parameters and leg array are entirely the 

ime A inter inveable with the 9N74/54 seri '¢ They are now supplied by 
the Be ing Dongvyuang Blectric Equipment Plant, Belling Semiconductor Part 
Plant “%s fe hanghal Radio Plant No 19, and the Changzhou Semiconductor Plant. 

e f) wang Flecer! Kauipment Plant In particular upplies Mm varieties of 
the 9% serie (=-,5 ww 125°C) products which are used by key national projects. 
The CTIN00 series | e oF ¢ he import me TTT product se "10G%.6 
o § - 








. : cara fc « aes A« Cam rari, oc 
Le ,sc JIU SETIeS. Anis uses tne 9nvn/4/54H er1les Svancaracs. 2Ome varieties 
1 ~ re Lie, r Ch - cha CHAR; 7 ) I ~m o - Y ‘ 
ite 2iTre id procuceG wy | Cc Lu ian2ZzSsna on 1D Zuang Electric Equipment Piant, bei“ 
m4 ~ p- 4 anwnani Daa Ilan ae ] 1 - 
ing Semiconductor Parts Institute, Shanghai Radio Plant No 7, and the Shang- 
"Nal NX 11 zk idi t sO Ze 
1° vavave Th » was c/e ¢ ss - . - . * ty 
5. 2S UU series. anis uses SN74/545S series standar S,; amc 18 a priority 
, pment series. Beljing Vongeiang criectri K.gGuipment riant, cnangsna 
r r c + ) S + “mc 7 - - no _¢7 1 + 7 3 ar LL » < 
snaoguang Electric Equipment Plar.c, Shanghai Radio Plant No /, anc Shanghai 
4 Diar \"- 1C¢ 7 ; ‘ > ~ 14 ; y tc fr ~ HM 5 . 3 
RacloO ~.ant VU LJ 2Xe¢ now actively test ianuracturing tnis 1rcult and nave 
© =] , ‘2 7 r om- 1} ma YY = ca 7eof1 Ac 1" S} > We 2 7 rf + E 1 _— 
aa Load 4 -O5945 Ji a Suid + nu. Der Oi VaTiet ticre ine P naO Quang riectric gulp 
r 7 * a * 
ent Plant is in the leading position in terms of varieties and parameter 
oe 
- a 
Y - - ’ oc 7 / a 
’ 2% JIU SOTIES. Uses §S 74/5 


LS series standards, is an important TTL prod- 

r ast. Average power consumption per gate 

is low as 2mW, average delay time is as short as 9.5 ns. In June 1982 the 

. 4 Ti E ent Plant was appraised, 
3 varieties, 23 met 54 series standards. 1982, 62 varieties were 

units were supplied, and in 1983, 


successtully test manufactured, 200,000 u 
35-100 varieties will be produced, an output of 1 million units. The Dongguang 
Electric Equipment Plant, the Shaoguang Electric Equipment Plant in Changsha, 


the Changzhou Semiconductor Plant, and the Nanjing Semiconductor Parts Plant 


r nmOw empnasS1zZing test manuracture. 
= 7a? 
* Th —— .- anesaAn - -h } 4 in L<Noy . os 
° i JJ SET1ESe This series was based on the aqesilgn of I-74 SeET1ES 1Nn 


th 
bination with actual conditions within China, but the saramater’ are slight- 


- Phan #ho 9h eastac NF rhe 28 - ee we daa aves — 
r er ian tne /4& serlese Jf the 28 varieties oi medium speed, small- 
" (TT Af) TART } T}- ~~ me ) om ova) [cr : : Mi “mot r } y 
ircuits (T060-TO87), the Dongguang Electric Equipment Plant and Chang- 


znovi Seniconductor Plant hold the xeee tne position in quaiity and the Suzhou 
es' products have already been appraised. 
S cale circuits (T090-T116), the Dongguang 
tr Fquipment Plant and the Shanghai Radio Plant No 7 hold the leading 
lity, the Shaoguang Electric Equipment Plant and the 
Pu Slectric Equipment Plant in Kaili, Guizhou, participated in key 
fate projects and have made contributions in laurchin, carrier rockets toward 
the Paciti cean. For 61 medium-speed, medium-scale circuits (T210-T883), 
lucis inters, decoders, shift registers, data selectors, arithmetic 
inits, parity checkers, and memory, Shanghai Redio Plant No 19 has the most 
mplete line of products, but the speed norms of the Changzhou Semiconductor 
lant are hivt, and msumers report that the quality is high, and ones 
Pla ~) 8331 the Nanjing General Semiconductor Components Plant's prcd- 
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In Summary, apart from our country's CT4000 series of TTL circuits, development 
i beet) mewnat fe] ayved, and though Geuinata in the last half of 1982 there 
to be major breakthroughs, there is stil 


ich work that needs to be done 


in ter ! varieties of series, reiiability norms, technical conditions, and 
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HTL circuits have very high capacity to resist static, and are mainly used in 
1 control, digital controlled macnine tools, digital vrozgram control, 


and hile inspeccion, and mainly use the design of the prod:.ct series of the 


Japanese Toshibu Company. Important domestic production ur.ts are Beijing 
Semiconductor Parts Plant No 3 and the Nantong Transistor Plant. All together 
they specialize in 16 varieties, the technological conditions are divided into 
category III, category II, category I, and "Seven Speciaitie=" ind can satisfy 
the demands of industrial controller design. 

III. ECL Circuits 

The outstanding characteristic of the EC: circuit: ‘e their speed: they are 
the fastest of the current digital circuits; tne average delay time for each 
gate is as short as 2ns;3 the average delay time for each gate in the sub nano- 
second circuits is less than 0./7ns, the working frequency of the 10K series 
principal and subordinate structure dual D trigger is greater than 200 MHz; 

nd the work frequency oi the II1 series D trigger is greater than 300 MHz. 

t is a very important cc: ponent in the realm of high speed. 

Domestic EC. circuit. have mainly adopted the Motorola Company's MC10100 series 
working temperature range -30 ~“+85°), MC10500 series (working temperature 
-55 7+125°) and some III series and MC12000 series (high speed phase-locked 
loop series) and low power consumption SP800U series (frequency divider cir- 
cuits). Domestically, they are produced mainly by the Tianguang Electric 
Equipment Plant which already produces 75 varieties, and now other new vari- 
eties are being developed in line with the needs of the whole frames. This 


lant's ECL circuits were the first domestic digital circuits to break through 
the =) -+125°C working temperature range, and achieved internationally com- 
q 


mon technological standards. Actual sales in 1982 exceeded 100,000 and there 
will be another big increase in 1983. 


Apart from the table model machine circuits of Shanghai Radio Plant No 14, there 
ire two other common PMOS dizgital control series: one is the 5G600 series pro- 


tuced by the Shanghai Parts Plant No 5 and the Nantong Transistor Plant, arid 
the other in the B5i00 series produced by the Beijing Semiconductor Parts .i.nt 
No 5. The PMOS circuit shortcomings of low speed, high power consumption, and 
high power supply voltage restrict it to higher level development, and in 
medium- and small-scale ranges, it will gradually be replaced by the CMOS cir- 


CS. 
‘ws _ o 
‘ee ® \ aa oS oD 
Mi ircuits are primarily medium- and large-scale circuits. The Dongguang 
tr ‘uipment Plant and Shanghai Radio Plant No 14 can batch produce 5 
varietie r shift registers, 2 varieties of character generators, and 12 vari- 
et 1es ‘ me mc r e 
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research and manufacture of CMOS circuits began in 1973 and have devel- 
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Ca 


Ww ii 


emperature range appraisal, and have gone i 
sales ot the CMOS circuits in 1982 exceeded 3 million units. The sili- 
CMOS technology of the Changzhou Semiconductc: Viant becomes more 


1 P ~~ M- - ar -o WhoaIin ioc 
uctor Equipment and Materials Plant is being wide 
ot 
j 


1its are divided into three series on the basis of 
‘ries, /-l»s V series, and 8-12 V series, totaling 114 kinds oi products. 


AniAl<«; a nA} le s C cr + F wre ! AAcaac 7 ywne 
ae since the second half of 1979. Of the several domestic CMOS 
: . ’ 1 4 1: 1 . AF —— so 
mMajOr procuction p.ants such as Shanghai Radio Plant No 14, Beljing 


iductor Parts Plant No 3, Shanghai Parts Plant .0 5, and the Jiangnan 
1 


t an ro -ar 7 "y cane . . a a Ltr wv “7 ‘ 3 
Plant in Nanchang can already supply over 100 kinds 5: commonly used 


ircuits; there are already over 60 kinds which adopt entirely the 


-_¢ et, ~“e en | 4 ~~ -- e all Od ( f r- 4 . -- y ° Sie ’ 
ot the RCA Company s CD4000 serié > the CC4ON0 series of the Bei j Liig 
and Parts Plant already has 13 kinds which have met the -55 ~w+#125 °C 


? ‘ ; 
Warp nr ] + 
nto ! Cr Guction 
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ly, and 3-18V CMOS products have been evaluated highly By customers. 
inter-rezister-decoding drive-display circuit of the Suzhou General 
y used. The CMOS 
iangnan Materials Plant has developed very rapidly in the past 
istomers have reported that their speed is very fast) and the pro- 
LED display circuits has met the urgent domestic needs for complet- 


iole trames. Through the joint efforts of production and user units, 
MOs digital circuits have come c 


lose to international leveis. Shang- 
miconductor Parts Plant No 3 are already 


mit NO > and Bei ji: nz 
in. a one position CMOS microprocessor circuit (MC14500 series). 


i been rapid developments in such nonmilitary use consumer cate- 
t i MOS electronic watch circuits, electronic organs, and pace- 
particular Snanghai Parts Plant No 5 and Shanghai Radio Plant No 14 


idy produced a CMOS analog circuit which was developed abroad in the 


late seventies, mainly operational amplifiers CH3130 (CA3130), four 
amplifiers CH4573, 5614573 (MC14573), chopper automatic (stabilized) 
) amplifiers 3G7650 (1CL7650) which have achieved international 
ur voltage comparators CH4574, 5G14574 (MC14574), dual operational 
dual comparators CH4575(MC14575), D/A converters 5G7520(4AD7520), 
ters 53G614433(4C14433), and dual time base circuits 5G7556(1CM7556). 
ing Electrical Equipment Plant has developed and produced a 3-position 
ter DG7106(1CL7106), and made a new contribution to the growth 
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power voltage: 


entio.ca three series are called the CO00O series. Now in trial pro- 
ii! mimber of product varieties of the CC4006 series, the de- 
een finalized using the RCA Company's CD4000, and a definite 


apucity has taken shape. It is estinated that by the end of this 
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xt yeir the varieties will be sufficiently complete in sets; paran- 


react, C4000 standards, and large quantities will be supplied for 
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iestic operational amplifiers the cevelopment of bipolar ty 








ind monopolar-bipolar bined operational amplifiers has been in a rather 
rluggish state. Beginning in 1982, the technical standards in genera! used 
internationally were adopted demanding that the linear structure, parameters, 
wna lez arrays of a oe he CORP EGE Ey the same as foreten overational am- 
ifiers. Now, except for commonly used type I (low gain), commonly used 
type ! -~>lium gain), ae commonly used type III (high gain) operational 
amplifiers which can be batch produced, the capacity to batch produce such 
special types of operational amplifiers as lower power consunption type, high 
speed t/pe, high precision type, high pressure type, input resistor type, and 
single vower supply type has also taken shape. In. -rticular, the Yongnong 
Equipment and Materials Sea in Qin'an, Gansu, in the last half of 1982 and 
early this year successft test manufacturcd 4a low power operational ampli- 
fier CF253(.PC253), iow artft operationa! «-plifier module OP-3 and OP=4, dua! 
balanced modulation decoder F1596 (MC15°9° 4, zenera irpose operational ampli- 
fier CF741(.A/41), current type four operation amplifier F3401(MC3401), and a 
high-precision operational amplifier Cr725 (_.A725) and is now emphasizing test 
manufacture of a broadband amplifier F733(.A733), high speed operational ampli- 
fier F3146(LM315), high input resisio. operational amplifier F357(,AF357), 
CF3140(CA3140), trans onductance type operational amplifier F3080(CA3080), 
dual operational anpliii cs CF747(.A747), F1558(MC1558), and single power sup- 


Ti 


ply four operationil amplifier CF124(LM124). Beijing Semiconductor Parts 
Plant ' 6 has test manufactured successfully the CF709(.A709) and dual opera- 
tional amplifier CF747(_.A747). The Dongguang Electric Equipment Plant has suc- 
essfu test manu tured the F358(LM358), CF715(.A715), CF725(.A725), 
CF741¢€.4741), the CF3140(CA3140), CF747(,.A747), and ti.» voltage comparator 

) 


samples have also come out one after another. Imme- 
were finalized they went 
into batch production. It is estimated that our integrated operation ampli- 
fiers i the next 2 years will make vreat breakthroughs. Important production 
its for domestic operational amplifiers are: the Dongzguang Flectric Equip- 
ment Plant, Yonghong Equipment and Materials Plant, Fengguang Electric Equip- 
ment Plant in Duyvun, Cuiznou, Shaoguang Electric Equipment Plant, Beijing Seni- 
nductor Parts Plant No 6, Beijing Semiconductor Parts Institute, Jinan 
Semiconductor Bureau mnanghai Parts Plant No 5, Shanghai Radio Plant No 7, 
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Altnoushn domestic production of integrated stabilized power supplies has a nis- 


i ‘ 7 . } ‘ r\¢ ‘ Ann!) 7 - ; , , ro ann r 7 : . : - 
tor r 6&6 years, tne s pe Of appiication 1s narrow and tne varieties are 
eo; ’ L ’ nh | : harry ‘ 9% + £ , rye r 3 ‘ Wace — vA 4 Da ; 
ctw she t sic? v ( 1ii rf ha intercna l¢é ee” wi tn a Orel eae productS.e NOW y Snanghai Radio 
] , 7 («fr + y : we 7 : ) e 9 ‘7 © : 1 —_ A r\ rye / 
7 | iT t ° / a) Al re t( y y | it ‘ DY! roc iny Tu 2 t 1-4 4 j >t thle ty pe Stabi i ized power 


supplies wW723(LM723) and wis ede ), positive and negative Brae hE eer’ power 
supply W1468/1566(MC1468/1568), and at the same time has beyun to te manuf ac- 
able type stabilized power supply. Beijing 
miconductor Parts Plant No 5 has already successfully test manufactured a 
triode, tixed type stabilized power supply W7800(..A/8N0) series and 
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Plant has produced a camera power supply LVC507 and a nulti-adjustable type 
power supply W3985(CA3085). The Nantong Transistor Plant is also emphasizing 
the test manufacture of a [triode] adjustable type and {triode} fixed type 
stabilized voltage power supply. It is estimated that integrated stabilized 
power supply will have considerable growth this year and the next. 


IX. 955 and 556 Time Base Circuits 


95 time base circuit is a time cont.ol circuit which used to be called a 
- wow Shanghai Parts Plant No 5 not only can produce diode © ype 5G1555 

>) but can algo produce the CMOS dual time base circuit 56G75'6(1ICM/7556). 
wWusi Radio Parts Plant No 1 in 1982 also developed a production capacity for 
several tens of thousands of NE555 per year. 


X. Other Linear Circuits 


The range of this category of circuit is very broad and consists of other cir- 
cuits ipart from operational amplifiers, power supply and the 555, including 
power anplitiers, differential amplifiers, medium frequency amplifiers, and 
radio trequency amplifiers. The domesticaiiy produced varieties are now very 
few and in addition to such products as the power amplifiers D4100(LA4100), 
D4101(1A4 91), D41062(LA4102), and D810(TBA810) «hich can be supplied in batch 
production, other types of linear circuits are still at the test manufacturing 
stage. The Nanjing Semiconductor Parts Plant, Shanghai Plant No &331, Yongorng 
Equipment and Materials Plant, and tne Beijing Electron Tube Plant are now 
test manufacturing. 


KI. Intertace Circuits 


Separated by usage, these can he divided into the following types: 1. periph- 
eral drivers, 2. MOS drivers, 3. magnetic core drivers, 4. display drivers, 
5. long line circuits, 6. read out amplifiers, 7. A/D, D/A conversion, 

4. voltage comparators, 9. monostable triggers and Schmitt triggers. There 
ire many kinds of interface circuits. Some of the varieties which can be pro- 
duced domestically are mainly those produced by circuit production plants in 
accordance with the denands for fitting important products. A point of empha- 
sis trom now on will be to expand the number of varieties. 


XIL. Dedicated Circuits 


This type ot ircuit refers to television circuits, radio receiver circuits, 
recording circuits, electric watch circuits, acoustical circuits, electric 
organ circuits, microprocessor circuits, and other special use circuits. 


The television circuit assembly lines which we imported from the Toshiba Com- 
pany in Japan has already gone into production in the Jiangnan Radio Equipment 
and Materials Plant in Wuxi and has a production capacity of 26 million televi- 
sion circuits per year. This circuit is used in both color and black and white 
television sets. Three of them can be assemblea into a black and white set, 
and four can be assembled into a color set. Costs are low, prices are inexpen- 
sive, and uniformity is yood, and it has already achieved the levels of similar 
goods abroad. This equipment is also used for producing radio receiver cir- 
cuits and recorder circuits. 


= 19 








Electric watch circuits have been test manufactured domestically by Beijing 
Semiconductor Parts Plant No 3, Jiangnan Materials Plant, and Dongguang Elec- 
tric Equipment Plant. The largest batch producer is the Pongguang Electric 
Equipment Plant which has already imported an assembly line and put it into 
production in its Dajinghua Factory. Each circuit sells for 1.5 yuan. The 
Beijin’ ©_uiconductor Parts Plant No 3 and tne Jiangnan Materials Plant are 
alreacy producing electric watch circuits. 


Electric organ circuits are made up of 12 kinds of CMOS medium size circuits, 
and Beijing Semiconductor Parts Plant No 3 has alre iy finalized design and 
batch produced then. 


Cardiac pacemakers (producea by Beijing S«:.iconductor Parts Plant No 3) and 
automobile ignition circuits (produced 5 Shanghai .ant No 19) have already 
gone into batch production. 


To develop China's microdevices rapidly, in the past few years, research, de- 
velopment and production of microprccessor circuits have been organized domes- 
tically, and one-bit, four-bit, and eight-bit microprocessor circuits and 29(C9 
pit slice circuits have Deen test manufactured and there has been a certair. 
development. The four-bit microprocessor of the Dongguang Electric 
Equipment Plant is vased on the Japanese SM=-2, and batch production capability 
uses NMOS technology. Shanghai Radio Plant No 14's four-bit microprocessor 
adopted multiple slice type structure to achieve broader application. For 
eight-bit microprocessor circuits, Shanghai Parts Plant No 5 used 16 varieties 
of the Intel Corporation's 8080 series. The Dongguang Elec- 

tric Equipment Plant used 7 varieties of the Motorola, Incorporation's 6800 series, 
and quite a few single chips CPU and interface circuit products of these 2 
series have already been developed and produced. The Tianguang Electric Equip- 
ment Plant is now developing a 2900 bit slice circuit, and this year may pro- 
duce many samples for test use in the whole frame units. 


devree 
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XIII. Special Integrated Circuits 


These circuits are mainly various sensor type integrated circuits and in domes- 
tic production now there are only Hall integrated circuits and integrated 
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Hall integrated circuits are basically of two types: switching type or linear 
type. Hall switching circuits are mainly used in contactless electromagnetic 
ntrol switching and electro-magnetic sensor automatic control. Hall linear 


‘ircuits’ main use in electro-magnetic changeover is in the situation of linear 
relation and in all kinds of electromagnetic measuring. The Hall circuits pro- 
fuced by the Nanjing Semiconductor Parts Plant through trial use in research 


inits and plants generally are reported to be a rather ideal switch with out- 
we, high reliability, no contact, no flutter, no sparking, 
ind lon: life, and is most appropriate for applications which demand high re- 
liability, and is a special semiconductor circuit with bright prospects for 


' 
gre wet ¢ eo 








Althouzh China's integrated circuits have developed rapidly in recent years, 
whether in production or in application there is still a big gap in comparison 
with advanced international levels. We should continue to work hard and change 
as fast as possible the backward situation in our integrated circuit production 
so that within a dozen or so years we will become one of the world's important 
producing countries of integrated circuits. 
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PRINCIPAL MANUFACTURERS OF SEMICONDUCTOR 


Beijing 


[Table compiled by the China Electronics 


Office: 


"Principal Manufacturing ?1l.unts 


Integrated Circuits in China"] [Excerpt] 


[Text } 


Unit 


Jiangnan Radio 
Equipment and 
Materials Plant 


Jiangnan Materials 


Plant 


Yonghony 
ment Piant 


+: 
ss angu if ry 


Equipme: 


Yonghong Electric 
Eq ul pment 


Dongguang Electric 
Equipment 


Address 


Wuxi, 
Jiangsu 


Nanchang, 
Jiangxi 


Oin'an, 
Gansu 


Oin'an, 


Cansu 
Kaili 
3057 
Beijing 


Cable 
Address 





Wuxi 
0584 


Nanchang 


0030 
OQin‘an 
1969 
Nin'an 
192] 
Kaili 


3057 


Beijing 
0878 
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INTEGRATED CIRCUITS 


DIANZI KEXUE JISHU [ELECTRONIC SCIENCE ANL 
1983 bac«cover 


CHNOLOGY] in Chinese No 6, 


Equipment and Materials Company, Parts 
and Managerial Units of Semiconductor 


Rhone 


27131 


106 


1226 


211 


Principal Product Series 





color (b/w) TA series TV 
circuits, TA series record- 
er circuits 


CMOS digital circuits, CMOS 
display circuits, CMOS "4 
in 1" modular circuits 


linear circuits, ministry- 
standard operational ampli- 
fiers, and operational 
circuits based on various 
international standard, 


ECL circuits and phase- 
locked ring TTL74/54LS 
series (CT4000 series) 


TTL ministry-standard medium 
speed and high speed cir- 
cults, TTL/4 standard cire- 
cuits (CT1000 series), 
acoustical circuits 


TTL ministry standard medium 


speed and high speed cir- 


cuits, 74/54 standard series, 








Fengguang Elec- 
tric Equipment 
Plant 


Shaoguang Electric 


Equipment Plant 


Beijinz Semicon- 
ductor Parts 
Plant No 2 


Beiiting Semicon- 
ductor Parts 
Plant No 3 


Beijing Semicon- 
suctor Parts 


ry? = a’ 
Plant *. e 4 


Beijing Semicon- 
juctor Parts 


Plant No 6 


Beijing Semicon- 
Gaui tor Parts 
Institute 


Tianjin Semicon- 


uctor Parts Plant 





Duyun, 
Guizhou 


Changsha, 


Hunan 


Beijing 


Beijing 


Beijing 


Beijing 


Beijing 


Tianjin 


Duyun 
7364 


Changsha 


4995 


Beijing 
2700 


Beijing 
0584 


Beijing 
0709 


Beijing 
0891 


Beijing 
9089 


Tianjin 
3514 
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2931 


24334 


471514 


751185 


441931 


33089: 


275525 


563201 


74H series, 74S series, ope- 
rational amplifiers, NMOS 
circuits, 4=-bit microproces- 
sor circuits, CMOS digital 
circuits, iarge scale memory 


Operationai amp.iiiers, 


acoustical circuits 


TTL ministry-standard nedium 
and high speed circuits, 74 
standerd series, 74H series, 
74S series, 74LS series, ope- 
rational amplifiers, voltage 
amplifiers, interface 
circuits 


TTL ministry-standard medium 
speed medium and small scale 
circuits, 74 standard series, 
74H series, 74S series, in- 
terface circuits 


CMOS digital circuits, CMOS 
one-digit microprocessor 
circuits, electric organ 
circuits, CMOS civilian use 
circuits, HTL circuits, 
power amplifier circuits, 
watch circuits 


PMOS digital circuits, in- 
tegrated stabilized power 
supply, operational ampli- 
fiers, CMOS circuits 


TTL ministry-standard medium 
speed medium and small scale 
circuits, operational 
amplifiers 


operational amplifiers and 
linear circuits 


TTL ministry-standard medium 
speed medium and small scale 
circuits, 74 standard series, 
acoustical circuits 





Jinan Semicon- Jinan, Jinan 43141 operational amplifiers 
ductor Institute Shandong 7660 analog multipliers, voltage 
comparators and 555 timers 


Qingdao Semicon- Oingdao, ingdao 26013 operatioral amplifiers 
ductor Ir-citute Shandong 6103 

Shanghai Parts Shanghai Shanghai 530140 CMOS digital circuits, CMOS 
Plant No 5 4307 analog circuits, CMOS one- 


it microprocessor circuits, 
operational amplifiers, 555 
and 556 time base circuits, 
PMOS digital circuits, sta- 
ie power suppiies, 8080 
microprocessor circuits, 
large scale memory 


Shanghai Radio Shanghai Shang..ai 663075 TTL ministry-standard high 

Plant No 7 0012 speed circuits, 74H series, 
74S series, operational 
amplifiers, integrated sta- 
bilized power supply, acous- 
tical circuits 


Shanghai Radio Shanghai Shanghai 372799 CMOS digital circuits, CMOS 
Plant No 14 4873 analog circuits, 4-bit micro- 


processor circuits, &-bit 
microprocessor circuits, 
CMOS “4-in-1" modular cir- 


cuics 
Shanghai Radio Shanghai Shanghai 393101 TTL ministry-standard medium 
Plant No 19 1790 speed, medium and smi 1i 


scale circuits, 74 standard 
series, /4H scries, 45S 
series, 8080 microprocessors 
and interface circuits 


Shanzha :‘ Jixi, Shanghai TTL ministry-standard .«dium 
Plant No 8331 Anhui 662051 speed, medium and small 


scale circuits, ope, *' ional 
amplifiers, integratec sta- 
bilized power supply, analog 
multipliers, medium frequen- 
lifiers, acoustical 


cy ATiTt 
-J STi i) 


( ircuits 


Changzhou Semi- Changzhou Changzhou 3595 TTL ministry-standard medium 
conductor Plant 0554 speed, medium and smal] 
scale circuits, TIL high 


speed circuits, 74 standard 








Suzhou Semicon- 
ductor Parts 
Plant 


Nanjing Semicon- 
ductor Parts 
Plant 


Wuxi Radio 
Parts Plant 


Nantony Transis- 
tor Plant 


Yangzhou Tran- 
sistor Plant 


Fujian 
B4 30 
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Suzhou 


Nanting 


wuxi 


Nantong 


Yangzhou 


Mingxi, 
Fujian 


Suzhou 446i 

0161 

Nanjing 418143 
2533 

Wuxi 24031 
4846 

Nantong 2409 

2533 


Yangzhou 111 
2533 


Mingxi! 
131i 
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series, /41.8 series, CMOS 
siiicon gate digital cire 
cuits, silicon gate high 

speed CMOS circuits, 2080 
miroprocessors and intere- 
fuce ci 11ts 


TTL ministry-standarc mecium 
speed, medium and small scale 
circuits, CMOS "4-in-1" 
modular circuits, CMOS 
digital circuits, integrated 
photoelectric couplers 


TTL ministry-standard medium 
speed, medium and smal] 
scale circuics, TTL high 
speed circuits, 74 standard 
series, Hall switch circuits, 
Hall linear circuits, acous- 
tical circuits 


integrated stabilized power 
supply, 555 time base cir- 
cuits, multiple operational 
amplifiers, dual difference 
multipliers, 75 series inter- 
face 


PMOS digital circuits, HTL 


circuits, intevrated stabilized 


power supply, interface 
circuits 


operational amplifiers, 
Darlington circuits, inte- 
grated stabilized power 


supp! y 


monostabie triggers, 


Schmitt circuits 








JIAOTONG UNIVERSITY'S 16-BIT SINGLE-BOARD MICROCOMPUTERS INTRODUCED 
Beijing JISUANJI SHIJIE [CHINA COMPUTERWO.LD] in Ch’ ese No 11, 5 Jun 83 p } 


[Article: “Shanghal Jiaotong University Has Assembled Two Types of 16-Bit 
Single-Board Microcomputers” |] 


[Text] The Microcomputer Laboratory of Shanghai Jiaotong University recently 
introduced the MIC-6#K anc the MIC-8K2 l6-bit single-board microcomputers. ~..e 
MIC-68K is built around a 68000 microprocessor with 32K RAM and 16K-32K EPKOD., 
ind has high numeri’ and real-time processing capabilities. One feature is 
that al! the supporting circuits for the 16-bit CPU are 86-bit I/O chips. Its 
peripherals include a CRT terminal, a line printer, a cassette recorder and an 
EPROM programmer. The entire single-board is 305 mm x 200 mm x 15 mm, uses +5 
volts (800 millifamperes), +412 volts (50 milliamperes), -12 volts (50 millian- 
peres). As an OF product, the MIC-68K can be applied to process control, 
real-time processing, education, etc. The MIC-68K can be used as a development 
tool for the lb-bit microcomputers. 


The MIC-4K2 single-board computer uses 26002 as the CPU, and is capable of 
jJ<bit fixed point multiplication and division directly. It has a relatively 


rich resource board fitted with a 32K byte RAM and a 32K byte EPROM, five 


parallel I/0 ports, three serial I/O ports, and two timers/counters. Its re- 
source sharin, decision logic helps the single-board microcomputer to be con- 
figured into a multiprocessor system. The MIC-SK2 can use a lot of software, 
ind it includes a monttor, a text editor, an assembler, and a disassembler, 


tltrogether occupying 16K bytes. Similar to the MIC-68K, it also can be con- 
nected to CRT, printer, and cassette. 








ES S‘FPTWARE FCk OPTIMIZING GOODS TRANSPORTATION 


[SUANJI SHIJIE [CHINA COMPUTERWORLD] { hinese No 11, 5 Jun 43 p } 
> “China's Rallway System Trail Uses the Software Package for Opti- 
$s Transportation” 
The Beijing International Economic Information Center's “software for 
Z ds transportation by railway” has recently passed the technical 
Beijing after a year’s trial use. 
war pacvaze uses linear programing to ybtain optimus transportation 
apatle of rapidly calculating the optimal transportation mode 
vy loading/unloading of any kind of cargo for several thousand business 
sm othe ation’s railway network. Furthermore, the system can also 
iV ia, Nees such a8 the transportation charts printed in Chinese 
[Se ie T/ ntrol system is simple and provides printout for the 
« Ministry of Rallways. This new software is used on the mainframe 
lel BA#10 and minicomputer model HP3000 in the ALOOL language. 
nized by the evaluation meeting of the New Technology Bureau of the 
lence a Technology Commission. With respect tothe economic aspects 
that the system is simple, direct, and can satisfy the @-point 
t Me isrent railway transportation systerm. During last October of 
, Fiod, just the transportation of nitrogen fertilizer alone w1s 
ive the state 230,000 yuan and transportation of 17.71 million tvunekn, 
jon a t ir state's network of several thousand business stations is 
the ine, so this program can be used for any rallway transporta- 
TS « ratem factlitates er ditications and thus can be adapted 
‘ ‘ day networr,. 
wi /165 








MICROCOMPUTER TO BE PRODUCED BY WUHAN fACTOKY 


JISUANIJT SHIJI® [CHINA COMPUTERWORLD] in Ch’ ese No ll, 5 Jun 83 p 1 


‘+: “Wuhan Will Soun Produce a Popular Microcomputer" ] 


@Muhan Radio Factory ko 2 tw recently decided to produce the KDe-4 micro- 
developed by the China University of Science and Technology. This 
uses 3.75 Miz Z#O.. CPU, is equipped with 16K byte RAM and 12K byte 
frive several home TV sets, disvlays 24 lines x 32 chracters or 

,, and will .»e a low-priced and multifunctional microcomputer. 


rouse of the KD-4 will be In education. Its use of BASIC, programming, 
ion, and display of graphics and Chinese characters are all very easy. 
who know BASIC already need only about 10 minutes of explanation and 
to be able to master the major operations, programming, and calculat- 
ter a 2-hour practice, they will be able to conirol the machines with 


an also serve various departments in medium and small computers. 








THIRD NATIONAL MICROCOMPUTER SYM?20OSIUM HELD IN GUANGZHOU 
s4angzhnou NANFANG RIBAO in Chinese 10 Dec 82 p 2 


(Article: "Applications and Research of China's Microcomputers Enter New 


[Text At the Third National Microcomputer Symposium in Guangzhou, our report- 
er iearned that the applications and research of microcomputers in China have 
ered a new phase. In the past few years, there were only a handful of large 
cities wnich just began to look into the applications of simple prototype ma- 
hines; today, the overwhelming majority of cities and provinces across the 
ountry have already gone into application and research. In production, China 
nas already developed from simple imitation to designing its own models. 


in recent years, our country has made tremendous strides in the application and 
esearch of microcomputers. Some 300 senior, middle-aged and young representa- 
tives trom 27 provinces and cities nationwide participated in the symposiun, 
ind more than 300 academic papers were presented at the meeting, including some 
relatively hizh quality papers by representatives from remote border regions. 
Microcomputer application and research have already branched out from education- 
21 anc scientific research organizations into the production field. For exam- 
ple, in machinery, microcomputers are used for controlling machine tools and 
processing special-shaped materials; in the textile industry, they are used 
yr designing patterns and automatic checking; in agriculture, they are used 
seed selection. They are also used tor dispatching in transportation, 
rating parcels in post offices, and auxiliary diagnosis in medicine, etc. 


z 


They have helped to bring about remarkable results in our country's economic 


(vt 


struction. From the many academic papers presented at the symposium, it can 
also be seen that China's microcomputer research has greatly improved in qual- 
ity, and our cyintry has developed from imitation to a stage where we are able 
to design our own microcomputer systems using chips produced in this country. 


Some projects have entered new realms involving a fairly high degree of diffi- 
ilty, and some results have been achicved in such areas as multiprocessor sys- 
tem, computer network, application software, etc. 


Jiang Shifei [5592 1192 7456/7378], chairman of the China Computer Society and 
researcher, presented the following suggestions on how to further develop 
. ' 


r 
hina’s microcomputer enterprise: (1) Formulate plans tor developing microcom= 
puters, and organize joint efforts to tackle major problems which could bring 
— 02 








about remarkable economic results; (2) Establish a national software center; 
uniry the development and registration of software, as well as awarding and 
copularization work; (3) Vigorously popularize applications; award projects 
which produce relatively great economic results; organize evaluations of all 
Kinds of domestically produced microcomputers, the best of wricn should be se- 
lectiv~!'' supported b, the state; (4) Under proper guidance, selectively in- 
port foreign advanced technologies and models; emphasize importation of tech- 
nologies, guard against aimless purchasing of equipment; (5) Set up microcom- 
puter technical consulting services, enhance domestic and forci,n information 
exchanze work; (6) Popularize microcomputer applic. ion techniques among 
scientific and technical! personnel of various fieids, and promote popular- 
level microcomputer education among leading cadres and administrative people 
at all levels; open computer application courses in college-level and inter- 
mediate-level training schools, as well ~s adequet equipped high schools. 


911% 
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MICROCOMPUTER CHINESE CHARACTER PROCESSING SYSTEM DESCRIBED 


Shenyang XINXI YU KONGZHI [INFORMATION AND CONTROL} in Chinese No 2, 1983 
pp 9-12, 27 


(Article by Shen Jialin {3088 0857 7792] of the Zhejiang Institute of Computer 
Technology: "Processing Chinese Characters by Microcomputer"; paper received 
on 4 September 1982] 


\Text} This paper describes a working microcomputer output system for Chinese 
characters that can handle 3,000 to 10,000 characters. 


I. Introduction 
Imported m:crocomputers do not have Chinese character output capability and 
are very inconvenient to use for that purpose. Chinese character output using 


7” 


microcomputer has become an urgent problem and it is not an easy one to solve. 


There are 26 letters in the English alphabet and there are 128 ASCII codes (an 
American information interchange code) commonly used in computers. If a 5 byte 
signal (see Fiz. 1) is used for each ASCII code (expressed by 5x7 dot matrix), 
it takes no more than 1 Kbyte to express all the ASCII codes. But it is not so 
Simple tor Chinese characters; one one writes Chinese characters with a 14x16 
lot matrix and uses 32 byte binary to express the character (see Fig. 2), then 
| Kbyte of memory can only store 32 Chinese characters. In general applica- 
tions, a Chinese character processing system needs 5,000-10,000 characters and 
a microcomputer usually has 64K of internal memory. 
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Fig. 1. Letter B expressed by 5x7 dot matrix and the corresponding binary 
signal: 0, iF, Si. 49, 76 
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Chinese character han [STC 3352] expressed in 14x16 dot matrix and the 
binary signal: 20, 41 U2, 04, 00, 11, 21, 41, 01, O01, O1, 41, 21, IF, 
00, 00, 40, 20, 11, O05, 48, 20, 10, 08, 05, 02, 05, 08, 10, 20, 40, OO. 


paper we present an experimentally verified method to solve the problem 


of inadequate internal storage. 
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is the solution to inadequate internal storage? 


tcday's microcomputers are equipped with disk drives. Some can drive 
+h floppy disks and some can drive two or more 8-inch floppy disks. A 


fouble-sided single density floppy disk nas 171K of memory and an 8-inch 


sided single density disk has 1,000 K (1 megabyte) of memory. Using 
tt matrix to represent Chinese characters, a double-sided single density 


fisk can store 32,900 characters. The storage problem can therefore be 


»y storing Chinese character signals on disks. Two problems that remain 


solved are of course the generation of the Chinese characters and the 


ess to them on the disk. To solve these two problems, a Chinese char- 


acter processing method must first be established. 


ind is 


\ hine 


lution to inadequate internal memory is to store the character code in 
ernal memory and the character library is allowed to reside on the disk 
not called into the internal memory. 


se character may be encoded as a four digit binary-coded-decimal number. 


For example, the character “han" [STC 3352] is coded as 2626 according to the 
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GB-2312-49 code.’ It therefore requires only two bytes and 1,024 char- 


may be coded with 2 kilobytes. We shall new describe an example of 


6 2,900 character library file. 


naracter library in 14xl6 dot matrix representative may be divided 

files. The Chinese character library fiie does not exceed 32K bytes 
hinese character index file does not exceed 2 Kbytes [sic]. In pro- 

the Chinese characters, only the processing program is called into the 


an 


- The processing program calls the index file into internal 


memory 


and lets the character codes remain in the internal memory. To print a 
nara ter, one must f irst search for t he ( ce ft the charac ter from 
memory. If the code is not found, the (RT displays that the character 








is not in the library. If the code is found, the address corresponding to the 
character code is then located. Based on the address, the 32 byte binary sig- 
nal for the character is next found from the character library on the disk. 

The signal is entered into the Chinese printer buffer for printing. Since one 
line contains about 88 Chinese characters (a Chinese charactcr is 1.5 that of 
an ASC’ ’ _5de), one line of characters takes up only 3 K of memory in the print 
buffer and the remaining storage is insufficient for the user. This sums up 


the central idea of this paper. 


A Chinese character processing system as described ..0ve can therefore use 
high level languages and can output Chinese characters when needed. 


2. Building a character library 
(1) Generation of an arbitrary character 


The flow diagram for the generation of an arbitrary character on the CRT is 
given in Appendix 1 (this program is called Y1.COM) and the internal memory 
distribution is shown in Fix. 3. The program is written in assembly language 
to facilitate the zenereiion of characters in internal memory. When the pi>- 
yram is run, a character map such as that shown in Fig. 4 appears onthe CRT. 
After the code of tnis character (either standard or user defined) is entered, 
the CRI inquires about the generation method. There are two generation methods-- 
code method and graphical method. In the code method the 32 binary signals are 
printed on the matrix in eight coordinate directions using commands on the key- 
board. Figure 5 shows a generated character. By pressing down a button, the 
character pattern is automatically transformed into binary signals and stored 
into internal memory. After a number of characters are generated, they may be 
stored on the disk. The program allows the user to change any of the charac- 
ters generated and to erase the character and regenerate it. The encoding may 


be carried out in any sequence. 
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Pigs Je Internal memory distribution of Y1.COM, a character generation pro- 
yram tor 1,000 Chinese characters. 


.e« Operating system +. 1,000-character generation program 
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91234$60654321 0 


Of J, 
4] /, 
“/ 4; 
st / J. 
/ le 
5/ /s 
6f /, 
o/ i, 
‘/ /, 
“/ J, 
3 / /, 
v/ / 
bf / /, 
6 / ‘s 


0123486065432) 
CODE = 


Fig. 4. Character map on GRT alphanumeric display 
0123456065463210 


“f/f @ COeeteees i, 
4/ ® ® /, 
?/ ® ° 4 
‘/ e /, 
: e 

ve "6 . “ 
4f/ ¢@ ® e |, 
of e ,- 2 h 
Vf ® / 
7 e °° J 
if e e e /, 
foe ° os 
Sf e e eh 
S/e bd °/, 

012345836063 4321 0 
CODE = 2626 


Fig. 5. A generated Chinese character 


As can be seen from Fig. 3, space is allocated in the internal memory for only 


1,500 Chinese characters. When more characters are needed, there are two 
approaches. One method is to build the main character library from sublibraries 


9ther method is to build the main library from direct read-write and 


and the 
logic blocks. 








(2) Building main library from sublibraries 


Ve shall call a 1,000-character library (containing 1 to 1,000 characters) a 


sublibrary and give an example ot building a main library from 10 sublibraries. 
This is usually done on an 8 inch disk. 


First generate the 10 sublibraries on the disk using tne generation method for 
1,000-character libraries. (The number of characters in the library can be any 
number less than 1,000 and is divisable by 4) 
Let the 10 sublibraries be: 


VYX.02; VYX.0Ol 


VYX.12; VYX.11 


VYX.i25 VYX.i) 


VYX.92; VYX.91 


where i = 0, 1, eee, 9, and VYX.i2 is a 1,000-character library file and 
VYK.1l is a 1,000-character index file. The encoding should be done in a 
sequentially increasing order but should not be continuous. 


A procedure program should be devised so that the index files of the 10 sub- 
libraries may be combined into a single index file for the main library VYX.Al 
and the 10 sublibraries may be combined into a single main library VYX.A2. The 
main library consists of VYX.Al and VYX.A2. This method of building a main 
library is fast and easy to modify. 


(3) Building a Chinese character main library from direct read-write and logic 


In this method of directly forming a main library, very small storage space is 
ised in forming the character and in accessing the character. In forming the 
haracter, the 32 binary codes corresponding to the character are written into 
specific logic blocks on the disk. In the accessing process, the signal is 
read from the disk into the internal memory. Both read and write are achieved 
through the operating system of the microcomputer. In this method the speed 
is lower in generatiny and correcting the characters, but if the codes are 
entered sequentially the speed is much faster than building 1,000-character 


libraries. 








ibrary is formed, it would be very desirable it sublibraries can 


be built from the main library. In some pructical applications such as tables, 
invoices, and statistical tabulations, very few Chinese characters are used. 
If the main library is used every time, it is not oniy awkward but also takes 
up larze storage spaces on the disk. If a certain application needs 500 Chin- 
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method would be very convenient «and requires only modest storage (16 K or so). 


Using a special program in assenbly language, all 500 characters may be called 


into internal memory at one time. This scheme is much better than the method 
tf using expanded RAM and resident internal memory. 


By mbining the two methods described in (2) and (3) above, sublibraries may 
program has been written to build 960 char- 


De hulit I ror the main library. 
acter sublibraries from the main library and it is given the name ZY4.COM,. 
fhe internal memory distribution of ZY4.COM is shown in Tig. 4. 
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{ge 6. Internal memory ot ZY%4,COM 
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tT the mportant measures to increase ne sveec of seecing a character 1s 


rite and logic block. 
Chinese character processing with hign level languages 


shall use BASIC as an example where the processing is dc.e mainly through 
US: mand. When the user program varies in size, the initial! address of 
character string defined in the BASIC program also changes, the initial 


re therefore cannot be held fixed when USR command c a-e used to pro- 


ss a Ss 
cess the Chinese characters. Some preparatory wor- is therefore required. 


st a character string is defined in the user program and the length is to 


the same as that of the character proce: ing program. The initial address 


f the character string is then comp: cd. Next e character processing 


assembly source file (a file that carries an expanded Z40 name) is assembled 


according to the L,; address and an INTEL hexadecimal file is generated on the 
disk (an expanded HEX file). Using DEBUG, the HEX file is then transformed 
int i data file, given an arbitras: name, and stored on the disk. When a 
Chinese character must be printed while running the BASIC program, the data 
file is cessed .o the character string with an initial address cf 
Li; specific codes (print format, capital, lower case, line advance, Chinese 
character code, etc.) are entered during the intermittent breaks and E = OSR 
(L;, 137) is called to print out the Chinese character. The program returns 
to BASIC after the printing is done. 
Since tie defined character string of a fixed length may still be used by the 
‘r before and after Chinese character processing, the storage available to 


iser is still 33 [sic] kilobytes. 


[. A working Microcomputer Chinese Character Output System 


Based on the ideas presented in this paper we have made CROMEMCO-C microcomput- 
er a Chinese character output system capable of handling 5,500 characters. Its 
t nicil specifications are given in Appendix 2. Its main feature is that it 
igh leve languages in processing Chinese characters. It has tabula- 

t Yutovut and i imple, practical, and low cost. Many units in China toca 
i ‘ i¢ t er 

7 ROM rMCOm( ce mputer consists of the ! LOwins ) Somponents: 

i- ’ =: j ~ i r m4 ‘ r 

ar RAM 
Two 3‘, in fouble-side sinvle density floppy disk drives (360K bytes) 

Ky ind M-e410 dot itrix printer 


t i finwalr r ¢t Chinese character processing system, circuit 
fio weet made ¢ the VeR Lf orinter wna ne elu zijn DOATG WaS added. 
rr ; (ware, ™ ipp iti i Ss twarfre AAS AGCEC,. it hould be 
. > ¢ et tem al inese output editi: rograms; like a 
twtr Ley ° its Ke ir m2 « 1S< t t i l ft Ww a ! t he ‘ t ré 
t! t . Tre ti Th» leleti "he maG inserti iI tuncti ms iré a. > available. 











IV. Concluding Remarks 


J 


he proposal put forth in this article must be backed up by firmware support. 
t snould be pointed out that no firmware changes are necessary for microcom- 


puters with a graphics printer. Such microcomputers may be converted into a 
Chinese character output system by merely adopting sore software based on the 


ideas discussed here. 


Editor's Note: The flow chart in Appendix I was originally a computer output. 
t was typeset in this article because it could not be reproduced photographic- 


FOOTNOTES 
l. 4B12-80 is the PRC national standard information interchange Chinese 


character code published by the State Bureau of Standards, proposed by 
tne Fourth Ministry of Machine Building and drafted by the North China 
institute of Computer Technology. 


2. For a discussion of “logic block,” see CROMEMCO Microcomputer Softwares, 
Yo. i, pp 249-252, translated by Oinghua University Computer Center 
-_ 4 2 - 








Appendix 1. Flow Chart tor the 1,000 Character Generation Program Y1.COM 
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13. Graphical method 
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14. nter the 32 binary codes on the keyboard 

lJ. Print asteris‘s (*) in various directions on the CRT as needed 
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che store character signal (32 bytes) into character generation zone in 
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d. ter Chinese character code on the keyboard 
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Lhe ( e } nd? 
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SH. Read the ntents of the index file (VYX.1) into the code table zone in 
internal memory 
tls Yetrieve the 32 byte binary signal corresponding to the Chinese character 
tr the iracter generation zone in the internal memory and display the 
ese | racter on the CRT 
Par ead the contents of the library {ile (VYX.2) into the character genera- 
ti zone in the internal memory 
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ba. elete Ohi practer ’ 
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er 
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YEE#100 MICROCOMPUTER EQUIPPED WITH CHINESE CHARACTER PROCESSING CAPABILITY 
Kunming YUNNAN RIBAO in Chinese 9 Apr 83 p 1 


[Article by Xiong Zhongshu [3574 0112 3219}: "Yunnan University Successfully 
Develops Chinese Character Information Processing System" ] 

(Text) The Radio Department of Yunnan University has added Chines: character 
processing producec Yunnan Electronics Facilities Factory. This was accor- 
plished without chanzin, the machine's original functions by installing 
Chinese character display interface, an EPROM Chinese character library, plus 
Chinese character processing software. It was the first achievement of its 
find in our province. 


Research on Chinese character processing systems began way back in 1961 when 
Protessor Zhang Oijun [1728 0366 3449] came up with a plan for developing an 
tutomatic typecasting machine which was a fairly advanced idea. Due to lack 
f experience, the experiment did not succeed. Subsequently, the research 
WOrK was suspended for a while. From 1970 to betore Zhang Qijun died in 
February this year, the research work was resumed. During this period, with 
the assistance of Lin Enci [2651 1869 1964] of the Department of Physics, a 
minary plan tor building a complete Chinese character coding method was 
yut forward. In 1981, under the guidance of Zheng Sumin [6774 5685 3046], 
leputy director of the Radio Department, they purchased a YEE8100 microcom- 
iter trom the Yunnan Electronics Equipment Plant, and the machine was used 
r realizing Chinese character processing. In March 1982, they had prelimi- 
! 


lary succe in building a Chinese character library with 2,000 characters, 
anich became a functional system. Over the past half year or so, the per’ ~-m 
ince ot the entire system has been stable and reliable; it produces clear, 


rm and stable displays of Chinese character forms. At present, they 
ive reduced the number of code keys to 50, thus meeting the requirements of 
the micr mputer keyboard. The microcomputer Chinese character information 
processing system has prospects for extensive use. For example, in industrial 


‘nterprise management, it can be used for compiling statistical tables and ree 
rts, weilia inventory ¢ mtrol, etce;5 in offices, it can be used for print- 
locuments; news workers can use it for editing articles, retrieving informa- 
ti f files; it can also be used for processing data in commercial and 


financial departments. As long as it is equipped with the right software, it 
an be used anywhere that requires Chinese character information processing. 








i | 


Mecently, all the indices and functions of the system were put to veral] 


rests an evaluation group composed of representatives from Shanghai Fudan 


University, Chengdu Telecommunications Engineering College, Kunming Engineer- 

ing College, Kunming Normal College, and Yunnan Electronics facilities Factory 
Experts, professors and technical workers from some 30 organizations also took 
part in the evaluation work, and they concluded that to a certain extent, all 

of its capabilities were advanced and functional, and the system could be put 

to small-scale trial production. 


9119 
CSO: = 98/105 
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HUNAN DEVELOPS CHINESE CHARACTER COMPUTER OPERATING SYSTEM 
Shanghai WENHUI BAO in Chinese 31 Jan 83 » l 
[Article: "Hunan Develops Chinese Character Computer Operating System"] 


(Text!) Recently in Changsha City, computer specialists and professors from 
all over the country were very excited when they saw the Chinese character 
computer operating system ‘eveloped entirely by Hunan Province. With great 
enthusiasm, Professor Ci Yungui [1964 0061 2710], a well-known computer spe- 
cialist, said that the Chinese character computer operating system had 
reached the advanced levels of this and other countries, and that it had 
pened up new prospects for developing Chinese language computers. 


The Chinese computer operating system was primarily developed by Tang Fonan 
0781 0154 0589], a 39-year old deputy chief engineer of Hunan Province Elec- 
roni Research Institute, and Zhang Xi [1728 6932], a 42-year old lecturer 
‘| Chanesha Railroad College. Ten middle-aged and young scientific and tech- 
nical workers also took part in the development project. 
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"S COMP 


UTING CENTER DESCRIBED 


AONING RIBAO in Chinese 26 Feb 83 p 2 
"A Glimpse at Liaoning's Electronic Comuter Center] 
ently I visited Liaoning Province's Computing Center just to see a 
n had come from Romania 3 years ago to “settle down" in Liaoning. 
it and spacious computer room, the silver-gray "visitor" from afar 
the results of a provincial survey on the life of urban staff 
t the wed of more than 300,000 operations per second under the 
the operator. I was told by a comrade who was accompanving me that 
rrival in Liaoning, the computer has not only shown extraordinary 
iso became involved in quite a few interesting stories! 
ind Meticulous 
ationwide population survey began, volumes of statistical data 
pour ntinuously into the omputing center from all over the prov- 
was certainly a lot ot! work for the computer. It should be 
that inthe population survey, the computer was burdened with the 
essiny more than 560 million pieces of data from the entire prov- 
t was to yvenerate 4,177 tabular reports through computation and 
t hie ta. One cannot imagine how to go about such an enormous 
were to be mpleted manually. What is even more difficult is the 
he iter was not to perform the computation mechanically for it 
! e and balance every single item of data, and perform logic 
aT ; 1 example, if a male was fcund in the maternity column, 
ed pull out the record and inform the operator of 
tin ro ylanning department had a knotty problen: he 
fs were erstocked with large volumes of unmarketable products-=- 
J r the bicycle industry? Should newer models be put out, 
wis a difference of opinion as to what to do about it. Some sug- 
tv eCwer ide | hould be put ut i lanne hs but others disagreed 
that the yzrowth ot the bicycle incustry should develop from 





DMOsitive to negative. In the midst of the confusion, they decided to seek the 
idvice of the computer “consultant.” In no time, the computer examined the 
roblem trom every angle and came up with the rollowing predictions Bicycle 
ti should see some vrowt! within the next few vears, duit the situation 
is mewhat different from the past few years when the suppl: fell short of 
9 


lemand, i.ee., wiile the marketing of popular goods graduall, declined, there 
was a srowing demand for high quality goods. The concerned department was 
very satisfied with the answer, and some said that no one could have come up 


a > 


with such a forecast by racking their brains. 
Perceptive Eyes Are Better Than Bolo 


Alt ich it takes a Bolo [a famous trainer < horses] to spot a winged steed, 


’ 4 , 4 ‘ 7 _—" 4 ? . 9 ; 9 — rm i e 
even 5 Aouiad teel interior to an ele OTL ‘Te bariy iast year, at 
the request of the provincial sports committee, the computer helped to choose 


‘ ‘ a 


‘rs. This was indeed a new topic. In the past, we used to depend 
a the trainer's observations and experiences in selecting players. Could the 
mpute pertorm such a tusk? Som ,cople were rather skepticil. But their 

spelled i time. With the assistance of the provincial 
rts mittee, the .ler performed a survey of 1,042 persons. For e271, 
erson, it mducted standard statistical and multifactor analyses of 102 
¥: indice in #8 derived indices; from the 1,042 applicants and 300,000 
iter fata, it found the internal patterns of the players. Finally, it pro- 
weed decision functions tor determining who was to be elininated, who needed 
trainin., and who was to be recommended in the selection process for the juve- 
e Ceam, uth team and national team. This way, by entering the test ine 
in applicant into the function, it was possible to determine what 


’ 
luyer hi stlities match up to. 
. 1H. , ’ 
t i Lal 
av, the Anshan Steel rporation sent a comrade ¢ the computer center 
t ie ft nuter to be their “notary.” What happened was that the stee] 
id recelved ne bitter omplaints from a istomer tnat the semie 
4 r ‘ i were UU) lar ° iti t at it } iG wastec the 
t ‘ , ater e pipe we 11n mlane te that the urrent statu 
f i e sot st > ae i it lik ¢ l« SS r i,t te ‘ tne r _ 
t wets irre gfu.ar wot ieces, it wa ver b:tacult ¢ Ca ‘ 
re . . ite! ‘ he r i‘ ‘ Teac t if Té fue >t ina pt cCeceGc t 
f i i ¥.it j ( The iS } f eir shapes; A1LTier#r t 
‘ : ‘ r ca mponent, and the result were 
e t t , wet ' eli rt t Come ul wit t me Ana result . 
: recis vel pr wed by the mouter turned it to be )O 
‘ i it tly iser had orivginaily 1 uested. Both the int Ana 
t wit t re cientiti jata rovided tne tary, thus 
r ! ‘ tata 1 of t ‘ economi ntract. 
; 
. 





COMP UTERK-COMPILED TABLE FOR ION-SELECTIVE ELECTRODE CALCULATIONS DESCRIBED 


Artici.e by 2an Zhouyxiao | 33462 1613 1321], Department of Chemistry, China 


rariec and Technical University: “Computer Compilation of a Calculation 
ic.ent Table for Double Addition of Standard Solution in Analysis With 
-je lective Electr des”) 


‘ 
‘ 


peut i malysis with an ion-selective electrode, a standard soiution is 
‘ a 1aGe Ati rder to decrease the eitect « {f changes in . omponents. 


} pub le i } it 4 ae t fanc irc > >i ut i Pui has certain acgvantayes, sim . it is not 


ecessa to know the ‘ernst slope of the standard solution [1]. But the usual 
nf i methods cannot be used with the derived computation equations t¢ 
ine the mcentration of the fon in question, so that there are limita- 
tie j r f etnogdce Ihe Orion C mpan ks 2) Na nrovided a 
efficient table, but becavse they have completely neglected the 
{ t | tfect resultiny from addition of the s*andard solution, under cere 


t tions the computation error is rat? irgze, and when calculating 
t: ralues of CL/.C, it is still necessary to calculate (C. Rather 


in reference 3, in which curves 


= 


. ’ > - . - ; 
if atl VFApt Ave vee»n provi led 


for e felat nship between R = (.6,/°2,) and C,/C. are plotted for seven 
son (V_/VS)- These graphs take account of the dilution effect and 
ire r irate than the Orion tables, but there seer to remain some plot- 


hs arti ilarly when the values of C,/( ire (4TVf. In order to 


; 4 f a } ‘ ’ ’ 4 T 
recise mutati et‘ icients or practical worr, we usec a TO-16 
‘ ‘ ’ 
-ourp puter tw mpiie i mputati tanic riving tne vaiues ; 


rre j to tt values ) KR or , ‘iftterent volume rat1iose The 


; a WAS De Woo, the fina Vaiu wl ,29409, anc tne step 
, 5 4 om 
. a | ~ 7 i t ‘ iT Ter i” if ts Ja ics Wi iwAT r WIL. 
' t 4 ; . if ‘ sitadic ne sa r it r ‘ . 
Mit ‘ ' - i Gs 

wie elect ectrode and reference electrode are inserted int the 
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EQUIPMENT PROMOTES ELECTRONIC INDUSTRIAL GROWTH 


Chine 12 LO ‘ d OZ So P| 
916B}, Lin Shi [2651 0670} and De Kuang [1795 1401]: 
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16-BIT MICROCOMPUTERS ORDERED FROM HONG KONG FIRM 


Hong Kong, Sept. 1 (AFP)--China has ordered 350 Victor 16-bit micro- 
rs from Swire Systems for $3.5 million, the company announced today. 


nnology-import rporation and higher education institutions in China 
wht the microcon: iters with packages of programming languages plus 


inese charicter yzenerator for shipment in September-October. 


i\dicates that the Chinese are using these packages to write their own 


“ery said Mathew Wauchope, executive manager of Swire Systems, a com- 
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HARBIO. INSTITUTE DIGITAL COMPLTER--The SLZ-2 model digital fluid quality com- 
yuter, Duiit by the Radio ‘ec hnnology Teaching and Research Section, Harbin 
appraisal on the 14th. It was com- 
issivoned bv the Ministry of Petroleum Industry. The model was tested on-site 
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